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Context

• Upcoming installation of first tidal power farms
in highly turbulent tidal flows
• The seabed roughness plays a major role in
the generation of large vortices that disturb
the power production (Fig. 1)

Fig. 2: LES of the Raz Blanchard tidal site.

Methods

• Simulation of tidal flows in large-eddy simulation (LES) with
the lattice Boltzmann method (LBM)
• Three possible inlet boundary conditions (periodic, no
turbulence, synthetic turbulence)

Fig. 1: Large boil at the sea surface of the Raz
Blanchard tidal site (courtesy L. Furgerot).

Impact of periodicity

Impact of synthetic turbulence

Fig. : Bathymetry of the simulation domain.

Fig. : .
• The overall flow dynamic is impacted by the
inlet boundary condition
• The synthetic turbulence prevents from the
formation of numerical singularities at the inlet

Conclusions
•
•
•

Fig. : Comparison between periodicity and synthetic turbulence.
• Trails of over-speed and under-speed are observed all along
the simulation domain in the periodic case, but only in the
downstream part in the synthetic turbulence case
• The principal trails are located at the same positions in both
simulations.

The trails of under-speed and over-speed are not
specific to periodic cases
It is necessary to introduce turbulence at the inlet to
prevent numerical singularities
Major seabed landforms generate under-speed and
over-speed trails, regardless from the inlet boundary
condition

Perspectives
•
•
•

The impact of the domain length on the results
presented here could be assessed
The impact of the intensity of the turbulence injected
at the inlet on the results could be assessed
The same study could be made on another simulation
domain to check the universality of the results

